Objective: To investigate the relationship of liver histopathology with the levels of noninvasive markers, namely hyaluronic acid (HA) type 4 collagen and procollagen 3 amino-terminal peptide (P3NP) used for the assessment of hepatic fibrosis in patients with chronic viral hepatitis.
Introduction
Chronic viral hepatitis is the most common underlying cause of cirrhosis and hepatocellular carcinoma worldwide. Assessment of hepatic injury secondary to hepatitis, particularly the extent of fibrosis, is extremely important for effective treatment planning and monitoring of disease progression (1) . Percutaneous needle biopsy is currently the most useful test for assessing hepatic injury in chronic hepatitis cases. It is also important for treatment planning, assessment of treatment outcome, and for supplementary assessment of hepatic pathology, however, it has some disadvantages, including the invasive nature of the procedure, which precludes its use in patients with bleeding and coagulation abnormalities, and in rare cases, the development of complications as well as non-compliance among patients. As such, numerous other methods and markers (both specific and non-specific) have been studied in an effort to identify parameters indicative of histological changes that could replace liver biopsy for obtaining hepatic histology data, especially during treatment follow-up.
More specific markers than non-specific ones have been studied, because in most instances, conventional biochemical and serologic tests are insufficient for fibrosis staging (2) . Hyaluronic acid (HA), type 4 collagen, and procollagen 3 amino-terminal peptide (P3NP) are markers of matrix deposition and are thought to be useful for non-invasively staging hepatic fibrosis. The present study aimed to investigate the relationship of the levels of noninvasive markers of hepatic fibrosis-HA, type 4 collagen, and P3NP-with liver histopathology in patients with chronic viral hepatitis.
Materials and Methods
The study included 80 patients-56 with chronic hepatitis B (CHB) and 24 with chronic hepatitis C (CHC)-who presented to Uludağ University Faculty of Medicine, Gastroenterology Department Outpatient Clinic between 2008 and 2010 and underwent pretreatment liver biopsy. Liver biopsy specimens were histopathologically evaluated using Ishak modification of the knodell hepatic activity index and grade of fibrosis. Patients with grade ≤3 fibrosis formed group 1 (mild fibrosis) and patients with grade ≥4 fibrosis constituted group 2 (severe fibrosis). Blood specimens were obtained at the time of biopsy for measurement of HA, type 4 collagen, and P3NP levels. Following centrifugation, serum was separated and stored at -80 °C until analysis. Analysis was performed via ELISA using the Human Hyaluronic Acid ELISA kit (Cusabio Biotech, CO), the Procollagen 3 N-Peptide ELISA kit (USCN Life Science), and the Collagen type 4 ELISA kit (USCN Life Science).
Statistical Analysis Statistical analysis was performed using SPSS v.13.0 for Windows (SPSS, Inc., Chicago, IL). Continuous variables were analyzed using the Shapiro-Wilk test for conformance to normal distribution. Inter-group comparison of variables with normal distribution was performed via the independent double samples t-test, whereas the Mann-Whitney U-test was used for variables not normally distributed. The Yates-corrected chi-square test and Fisher's exact chi-square test were used to compare categorical variables between the 2 groups. The level of statistical significance was set at p<0.05.
Results
Among the 80 participants, 50 (62.5%) were male (mean age: 45.28±11.49 years) and 30 (37.5%) were female (mean age: 47.70±11.00 years). In all, 56 (70%) patients had CHB and 24 (30%) had CHC. Of the 65 patients in group 1, 47 (72.3%) had CHB and 18 (27.7%) had CHC, versus 9 (60%) of 15 with CHB and 6 (40%) with CHC in group 2. There was not a significant difference between the serum fibrosis markers HA, type 4 collagen, or P3NP , according to the grade of fibrosis (p>0.05) ( Table 1) . In addition, there was no significant difference in HA or P3NP levels between the CHB patients in groups 1 and 2 (p>0.05), but type 4 collagen levels were significantly higher in the CHB patients in group 2 than in those in group 1 (p<0.05) ( Table 2 ).
In the patients with CHC, there was not a significant difference in HA, type 4 collagen, or P3NP levels between the 2 groups (p>0.05) ( Table 3) .
Discussion
In many circumstances, patients with cirrhosis can be diagnosed only following the onset of overt symptoms, as hepatic fibrosis is usually clinically asymptomatic; therefore, early diagnosis of hepatic injury is crucial for diagnosis, treatment, and follow-up of any condition associated with chronic hepatic injury. In particular, treatment response is more effective in patients with chronic viral hepatitis when diagnosed during the early stages of disease (3) .
Recent studies have focused on the development of biochemical and other non-invasive diagnostic methods (e.g. imaging techniques) that can replace histopathologic work-up, as well as the compatibility of such novel methods with histopathology. Bilirubin, aspartate transaminase (AST), alanine transaminase (ALT), alkaline phosphatase (ALP), gamma-glutamyltransferase (GGT), albumin and gamma globulin, platelet count, prothrombin time and activity, alpha-2-macroglubulin, haptoglobin, and apolipoprotein A-1 are routinely analyzed in serum and are indicative of the grade of fibrosis and hepatic reserve, but only roughly (4). More sensitive indices (Bonacini, Forns and APRI Index, ALT/AST ratio, Fibro test, Acti test, etc.) were developed based on the study of combinations of these methods (5,6,7). Additionally, new laboratory tests have recently become commercially available in the form of test kits, following identification of some novel markers that could be used to assess fibrosis in tissue (e.g. laminin, HA (hyaluronic acid), YkL-40 (condrex), TIMP-1 (tissue inhibitor of matrix metalloproteinase-1), TIMP-2, P3NP (procollagen 3 amino-terminal peptide), MMP 1,2,3 (matrix metalloproteinase) and 9, PDGF-BB (platelet-derived growth factor-BB), TGF-β1 (transforming growth factor-β1), type 4 collagen, fibronectin, and n-epsilon-(carboxymethyl) lysine) (8) .
Development of fibrosis is associated with a highly complex mechanism and is characterized by matrix deposition secondary to increased synthesis and decreased degradation of extracellular matrix in tissue due to the actions of various cytokines that are released during inflammation. Serum and hepatic tissue procollagen 1 and 3, type 1 and 4 collagen, YkL-40, laminin, and HA levels are indicative of matrix deposition, whereas MMP-2, MMP-9, TIMP-1, and TIMP-2 are also markers of matrix degradation and TGF-β1, TGF-1, and PDGF test results are indicative of cytokines associated with fibrogenesis (9) .
Hyaluronic acid, which is synthesized in hepatic stellate cells and broken down in hepatic sinusoidal cells, is a component of extracellular matrix. In healthy liver, its concentration is low where in fibrotic liver is high. (1) .
Studies have shown that the HA level is associated with the severity of fibrosis in patients with CHC (10, 11, 12) and a study from the US that included 486 patients with CHC from 41 centers concluded that the HA level increases progressively along with the grade of fibrosis (13) . A study conducted in Turkey that included 40 patients with CHB and CHC reported that although the HA level was directly proportional to the level of fibrosis in patients with CHB, the difference was only significant in patients with CHC (1). Moreover, a decrease in the HA level was observed in patients with hepatitis C who exhibited biochemical response to interferon monotherapy (14) . A study from Egypt that compared hepatic histopathology, and serum fibrosis markers HA and YkL-40 in 220 CHC patients (91% had genotype-4 HCV infection) reported that although HA and YkL-40 were useful for assessment of disease activity, they were not indicative of fibrosis (15) .
In our study, there was no difference in HA levels between group 1 (low fibrosis) and 2 (advanced fibrosis) chronic viral hepatitis patients (p>0.001). In summary, HA serum levels can be used to evaluate liver damage instead of being the potential index for liver fibrosis.
In liver fibrosis, one of the most studied indicators is P3NP . Its level is high in acute and chronic liver patients. Several studies reported that the serum P3NP level was indicative of histological stage of hepatic fibrosis in patients with alcoholic liver disease, viral hepatitis, and primary biliary cirrhosis (16, 17, 18) . P3NP , laminin, and 7S collagen levels were correlated with grade of hepatic fibrosis in patients with chronic viral hepatitis (19) , however, other studies reported that the P3NP level was correlated with activity scores rather than fibrosis grade (20, 21, 22) . In contrast, other studies observed a decrease or normalization of the P3NP level in patients with hepatitis C infection who responded to interferon therapy (23, 24) ; similar findings were reported for HA and TIMP-1 (25) .
P3NP levels are highly associated with the fibrotic stage of alcoholic liver disease. P3NP level is getting higher during acute hepatic attacks in cirrhosis patients, which supports the role of ethanol metabolites in fibrogenesis (17) . In our study, there was no difference in P3NP levels between low and advanced fibrosis groups. Based on observations that type 4 collagen was more sensitive than laminin, HA, and P3NP for the assessment of fibrosis in patients with chronic hepatitis, several studies on protein yielded inconsistent findings (26) . Type 4 collagen can be located in blood and lymph vessels and also in basal membrane of bile ducts, around nerve cells axons and perisinusoidal cleavage. Although type 4 collagen was observed to be more informative than platelet count in patients with CHC, it was associated with biochemical and histological improvement in response to interferon therapy (27, 28) , however, it was observed that type 4 collagen was not correlated with the stage of fibrosis in patients with HBV infection (21) . Among the present study's patients with CHB, the serum type 4 collagen level was significantly higher in group 2 (the severe fibrosis group) (p=0.007).
Among serological tests, currently, the most useful markers are HA, type 4 collagen, P3NP , laminin, and YkL-40, although some studies have reported contrasting results, however, no marker has been proven to be superior, and as such, the best approach would be combined use of those tests. A meta-analysis of 14 studies on hepatitis C reported that multiple test parameters had a wide range of sensitivity, ranging from 17% to 80% (mean: 40%), for diagnosing advanced-stage fibrosis (29) .
In conclusion, these tests can be used for non-invasive monitoring of disease activity, and assessment of post-treatment fibrosis and activity decrease in patients with chronic viral hepatitis. Fibrosis marker findings of this study could be used to contribute future clinical studies that should be conducted in an effort to develop a specific anti-fibrotic treatment. Nonetheless, clinicians must be aware that these tests are currently of limited value and that the gold standard for diagnosis remains liver biopsy. Larger scale prospective studies are needed in order to further clarify this issue.
